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(54) Electric pump

(57) An electric pump (1), which includes a rotor (12)
rotationally supported by a housing (2) at a rotation shaft
(15), a stator (13) positioned at an outer side in radial
direction of the rotor (12) and fixed to the housing (2), a
pump portion (20) for taking in and discharging fluid in

response to a rotation of the rotor (12), and a can (14)
positioned in between the rotor (12) and the stator (13)
for preventing the fluid in the pump portion (20) from flow-
ing into the stator (13). The can (14) possesses conduc-
tivity. The stator (13) is grounded via the can (14).
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Description

TECHNICAL FIELD

[0001] This disclosure generally relates to an electric
pump.

BACKGROUND DISCUSSION

[0002] A known electric pump is disclosed as a fluid
pump in JPH9-317682A (hereinafter referred to as Patent
reference 1). In this fluid pump, slot openings of a stator
core are formed on an outer periphery portion of the stator
core. The known electric pump includes a can, which
prevents fluid in a pump portion from flowing into a stator.
Because the slot openings are not formed on an inner
periphery portion of the stator core, the stator core re-
ceives a high fluid pressure applied to the can within a
whole inner periphery of the stator, thus preventing de-
formation of the can at a vicinity of the slot openings of
the stator core.
[0003] According to the Patent reference 1, a motor
housing for the fluid pump is made of resin, therefore,
the motor housing does not appropriately shield the elec-
trical noises generated at coils thereby adversely affect-
ing a pump control circuit and nearby electronic compo-
nents. The Patent document 1 does not disclose a struc-
ture for reducing such electrical noises.
[0004] A known fuel supply device excluding electrical
noises from a fuel pump portion is disclosed in
JP2009-52484A (hereinafter referred to as Patent refer-
ence 2). According to the Patent reference 2, the electri-
cal noises are excluded by housing the fuel pump portion
with a reservoir provided with a shielding member. The
known fuel supply device disclosed in the Patent refer-
ence 2 discloses that the electrical noises generated by
the fuel pump are shielded and the electrical noises ad-
versely affecting other components are suppressed.
[0005] The electric pump that includes the can for pre-
venting pumped fluid from flowing into the stator increas-
es components required compared to common electric
pumps. Considering cost and weight, minimizing the
components increase is desirable.
[0006] Therefore, as described in the Patent reference
2 for the fuel supply device, providing additional compo-
nent such as the shielding member to the electric pump
that includes the can is least desirable as a method for
reducing the electrical noises. However, by providing the
shielding member at an outer periphery of the reservoir
according to the Patent reference 2, the size of the fuel
supply device is increased.
[0007] A need thus exists for an electric pump including
a can for preventing pumped fluid from flowing into the
stator, which reduces influence of the electrical noises
generated from coils without increasing components re-
quired.

SUMMARY

[0008] According to an aspect of this disclosure, an
electric pump includes a rotor rotationally supported by
a housing at a rotation shaft, a stator positioned at an
outer side in the radial direction of the rotor and fixed to
the housing, a pump portion for taking in and discharging
the fluid in response to the rotation of the rotor, and the
can positioned between the rotor and the stator for pre-
venting the fluid in the pump portion from flowing into the
stator. The can possesses conductivity. The stator is
grounded via the can.
[0009] Grounding the stator via the can that is electri-
cally conductive reduces the electrical noises generated
at coil portions of the stator by releasing the electrical
noises to ground via the stator and the can. While a known
fuel supply device requires additional member to shield
the electrical noises, reduction of the electrical noises is
achieved only by grounding the stator via the can that is
electrically conductive to avoid increase in cost, weight,
and device size.
[0010] According to another aspect of this disclosure,
electrical connections for enhancing conductivity are pro-
vided between an inner periphery of the stator and an
outer periphery of the can.
[0011] Providing the electrical connections for enhanc-
ing conductivity between the inner periphery of the stator
and the outer periphery of the can results in avoiding an
increase of the size of the electric pump by providing
additional components for enhancing conductivity, and
results in more effectively releasing the electrical noises
to ground as well.
[0012] According to a further aspect of this disclosure,
the projections or the projected tooth portions serving as
the electrical connections for enhancing conductivity are
provided on the stator or the can for retaining the can to
the stator in a stable contact state.
[0013] The projections or the projected tooth portions,
serving as the electrical connections for enhancing con-
ductivity, also serve to retain the can to the stator in con-
tact state, thereby, preventing a shifting of the position
of the can relative to the stator. This configuration pre-
vents degradation of electrical noises reduction effect
caused by unstable contact state between the can and
the stator, and also prevents the can from shifting to a
slant state and interfering with the rotation movement of
the rotor. Additionally, stability of the contact state be-
tween the can and the stator prevents the can and the
stator generating the abnormal noises by switching the
states between a contact and a non-contact when contact
state is unstable, and also have effect of releasing heat
generated at the coil portions through the stator and the
can.
[0014] According to a further aspect of this disclosure,
the electrical connection for enhancing conductivity be-
tween the can and the stator is an electrically conductive
adhesive.
[0015] By applying the electrically conductive adhe-
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sive to adhere the can and the stator, electrically con-
nected state between the can and the stator is achieved
easily. As a result, further reduction of the electrical nois-
es and prevention of abnormal noise generation from the
can and the stator when switching the states between
contact and non-contact are achieved.
[0016] According to a further aspect of this disclosure,
the can and the housing ground the stator.
[0017] This configuration enables the grounding by
connecting a grounding wire to the housing which is po-
sitioned externally in radial direction to the stator. This
configuration avoids wiring through the electric pump in-
ternally thus provides simpler structure for reducing the
electrical noises.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] The foregoing and additional features and char-
acteristics of this disclosure will become more apparent
from the following detailed description considered with
the reference to the accompanying drawings, wherein:
[0019] Fig. 1 is a cross-sectional view of an electric
pump according to a first embodiment disclosed here;
[0020] Fig. 2 is an exploded perspective view of the
electric pump;
[0021] Fig. 3 is a perspective view of an electromag-
netic steel sheet which forms a stator core; and
[0022] Fig. 4 is a cross-sectional view of the electric
pump according to a second embodiment disclosed here.

DETAILED DESCRIPTION

[0023] Embodiments of an electric pump will be ex-
plained with reference to illustrations of Figs. 1 to 4.
[0024] A first embodiment will be explained referring
to Figs. 1 to 3. As shown in Fig. 1, an electric pump 1
includes a motor portion 10 in which a rotor 12 rotates
by supplying power to coil portions 13e of a stator 13,
and a pump portion 20 for taking in and discharging fluid
in which an impeller 22 rotates in response to the rotation
of the rotor 12. The motor portion 10 and the pump portion
20 are housed inside a housing 2 made of resin including
a motor housing 11 and a pump housing 21.
[0025] The motor portion 10 includes the motor hous-
ing 11, the rotor 12, the stator 13, a can 14 and a rotation
shaft 15. As illustrated in Fig. 2, the motor housing 11
includes the stator 13 being cast coated by resin, and a
cylindrical space 11 a formed to accommodate the can
14 therein.
[0026] The rotor 12 includes a rotor core 12a formed
by stacked layers of thin electromagnetic steel sheets,
and permanent magnets 12b. The permanent magnets
12b are each placed in multiple slots penetrating through
the rotor core 12a. The rotor 12 is positioned inside of
the stator 13, which is fixed to the motor housing 11, in
a radial direction in opposition to the stator 13.
[0027] The rotor 12 and the impeller 22 are resin mold-
ed and integrally form a rotating body 25. The rotation

shaft 15 is fitted into a through-hole penetrating a center
of the rotating body 25. Ends of the rotation shaft 15 are
supported by a rotation shaft fixation member 16 fixed to
the can 14 and a rotation shaft fixation portion 21 a formed
at a pump housing 21. When fluid flows between a bear-
ing portion 25a of the rotating body 25 and the rotation
shaft 15, the bearing portion 25a serves as fluid bearing,
and the rotating body 25 rotates smoothly around the
fixed rotation shaft 15. The rotation shaft 15 may be
formed to rotate integrally with the rotating body 25.
[0028] The stator 13 and the rotor 12 both include a
stator core 13a formed by stacked layers of thin electro-
magnetic steel sheets. As illustrated in Fig. 3, an elec-
tromagnetic steel sheet that forms the stator core 13a
includes an annular yoke portion 13b and tooth portions
13c projecting inwardly in a radial direction from an inner
periphery of the yoke portion 13b. According to the em-
bodiment, for example, six tooth portions 13c are posi-
tioned equally spaced in a circumferential direction, and
on each of three end portions of every other tooth portions
13c, a projection 13d is formed to project inwardly toward
the radial direction for enhancing electrical conduction.
On the tooth portions 13c, coils are wound to form the
coil portions 13e. When supplying power to the coil por-
tions 13e, the rotor 12 starts rotating driven by electro-
magnetic action with the stator 13.
[0029] While the stator 13 is being cast coated by resin
and thereby fixed to the motor housing 11, each end por-
tions of the tooth portions 13c of the stator 13 are exposed
to an inner periphery of the motor housing 11 (refer to
Fig. 2 and Fig. 3). That is, the projections 13d formed on
the end portions of the tooth portions 13c are projecting
toward the cylindrical space 11a of the motor housing 11.
[0030] As shown in Fig. 2, when the can 14, which is
cup shaped and has the same external diameter as an
inner diameter of the cylindrical space 11a of the motor
housing 11, is inserted to the cylindrical space 11a, the
projections 13 d press fit the can 14 so as to stably hold
the stator 13. Inside the can 14, the rotor 12 of the rotating
body 25 is housed.
[0031] The can 14 is fixed to the motor housing 11 at
a flange 14a of the can 14 being fastened by bolts or
means alike. When fastening, the flange 14a is fixed in
between sealing members 23 and 24 to prevent pumped
fluid in the pump portion 20 from flowing into the stator
13. The pump housing 21, the can 14, and the motor
housing 11 may be jointly fastened, or the motor housing
11 and the pump housing 21 may be secured by using
an adhesive or other method.
[0032] The pump portion 20 includes the pump hous-
ing 21 and the impeller 22. The housing 2 includes the
motor housing 11 and the pump housing 21. The rotation
shaft 15 and the rotating body 25 are housed in an internal
space of the housing 2. The impeller 22 of the rotating
body 25 is housed within the pump housing 21, and when
the impeller 22 rotates, fluid is sucked in from an intake
port 21b formed on the pump housing 21 and discharged
from a discharge port 2 1 c.
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[0033] According to the electric pump 1 disclosed here,
the can 14 is made from an electrically conductive ma-
terial and the can 14 is being connected to ground. An
example of grounding method is to fasten a copper wire
to the can 14 and connect the extended copper wire to
the ground outside of the electric pump 1. An example
of suitable electrically conductive material for the can 14
is stainless steel sheet because stainless steel sheet is
a non-magnetic material and has no electromagnetic in-
fluence on the rotor 12 and the stator 13.
[0034] According to a configuration of the electric
pump 1 explained above, when the coil portions 13e are
supplied with power, the rotor 12 starts rotating and the
impeller 22 rotates accordingly and fluid is sucked in from
the intake port 21b and discharged from the discharge
port 21c. In the circumstances of taking in and discharg-
ing fluid, the fluid flows into the pump housing 21 and to
the internal space of the can 14, however, the can 14
prevents the fluid from flowing into the stator 13 thereby
preventing problems, for example, of an electrical leak-
age.
[0035] When energizing the coil portions 13e of the
stator 13, electrical noises are generated, however, the
electric pump 1 disclosed here releases the electrical
noises generated at the stator 13 to the ground through
the projections 13d and the can 14, resulting in reducing
the electrical noises. Because reduction of the electrical
noises is achieved by grounding the stator 13 through
the can 14 that is electrically conductive, an additional
member to shield the electrical noises is unnecessary,
thus avoiding increases in manufacturing cost, weight,
and device size.
[0036] The projections 13d, serving as electrical con-
nections for enhancing conductivity, are formed to retain
the can 14 and the stator 13 in a stable contact state
contact state, and to prevent the can 14 from shifting the
position relative to the stator 13. Retaining the can 14
and the stator 13 at the projections 13d in the stable con-
tact state prevents a degradation of electrical noises re-
duction effect caused by an unstable contact state be-
tween the can 14 and the stator 13, and also prevents
the can 14 from shifting to a slant state which interfere
with the rotation movement of the rotor 12. In other words,
because the can 14 and the stator 13 are firmly in contact
with each other, degradation of the electrical noises re-
duction effect caused by the unstable contact state be-
tween the can 14 and the stator 13, and shifting of the
can 14 to a slant state interfering with the rotation move-
ment of the rotor 12 are prevented. Additionally, the sta-
bility of the contact state between the can 14 and the
stator 13 prevents an abnormal noise from being gener-
ated when the can 14 and the stator 13 switch the states
between a contact and a non-contact, and also prevents
accumulation of heat generated at the coil portions 13e
by releasing the heat through the stator 13 and the can 14.
[0037] In this embodiment, the projections 13d are
formed to project inwardly toward the radial direction on
each end portions of every other tooth portions 13c, that

is there are three projections when there are six teeth.
However, the number of the projections 13d and a shape
of the projections 13d are not limited to what is shown in
Fig. 3. For example, to increase a degree of press fit force
of the can 14, the projections 13d may be formed on all
six of the tooth portions 13c. In an opposite manner, to
decrease a degree of press fit force of the can 14, the
number of the projections 13d or the projection amount
of the projections 13d may be reduced, or a formation of
the projections 13d may be limited to a selected layer of
stacked electromagnetic steel sheets. In addition, the
projections 13d may be formed on the can 14 instead of
on the stator 13. In any embodiment, placing the projec-
tions 13d evenly in the circumferential direction provides
evenly distributed press fit pressure for preventing slant-
ing of the can 14.
[0038] Fig. 4 shows a second embodiment of the elec-
tric pump 1. Only the differences of the previous embod-
iment of the electric pump 1 are described below and
explanations for the common configuration will not be
repeated.
[0039] According to the second embodiment, the pro-
jections 13d are not formed on the electromagnetic steel
sheets which form the stator core 13a. Instead, to en-
hance conductivity between the can 14 and the stator
13, projected tooth portions 13f (i.e., serving as the elec-
trical connections for enhancing conductivity) are struc-
tured on multiple numbers of the electromagnetic steel
sheets which form the stator core 13a (six in the exam-
ple). A projected tooth portion 13f is formed by projecting
a whole tooth portion 13c of an electromagnetic steel
sheet which forms the stator core 13a more inwardly to-
ward the radial direction than the tooth portion 13c of
another electromagnetic steel sheet which forms the sta-
tor core 13a. The degree of press fit force is adjusted by
changing the interval of electromagnetic steel sheets
possessing the projected tooth portions 13f.
[0040] Further, according to the second embodiment,
the pump housing 21 that is in contact with the flange
14a of the can 14 is grounded by producing the pump
housing 21 with an electrically conductive material. In
this configuration, grounding may be achieved through
other member instead of directly through the can 14.
[0041] According to a third embodiment, instead of pro-
viding the projections 13d or in addition to providing the
projections 13d for enhancing electrical conduction, the
stator 13 and the can 14 are retained together, for exam-
ple, by using an electrically conductive adhesive. Spread-
ing the electrically conductive adhesive in between the
inner periphery of the motor housing 11 and the outer
periphery of the can 14 is an example of a method for
retaining the can 14 and the stator 13.
[0042] The electrically connected state is easily main-
tained by applying the electrically conductive adhesive
between the stator 13 and the can 14. As a result, the
electrical noises generated at the coil portions 13e are
released to ground through the stator 13, the adhesive,
and the can 14, to achieve further reduction of the elec-
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trical noises and to prevent an abnormal noise from being
generated when the can 14 and the stator 13 switch the
states between the contact and the non-contact.
[0043] The electric pump in this disclosure may be ap-
plied to different type of pumps other than the pump that
uses an impeller, for example, to a positive displacement
pump.
[0044] It is explicitly stated that all features disclosed
in the description and/or the claims are intended to be
disclosed separately and independently from each other
for the purpose of original disclosure as well as for the
purpose of restricting the claimed invention independent
of the composition of the features in the embodiments
and/or the claims. It is explicitly stated that all value rang-
es or indications of groups of entities disclose every pos-
sible intermediate value or intermediate entity for the pur-
pose of original disclosure as well as for the purpose of
restricting the claimed invention, in particular as limits of
value ranges.

Claims

1. An electric pump (1), comprising:

a rotor (12) rotationally supported by a housing
(2) at a rotation shaft (15);
a stator (13) positioned at an outer side in radial
direction of the rotor (12) and fixed to the housing
(2);
a pump portion (20) for taking in and discharging
fluid in response to a rotation of the rotor (12);
and
a can (14) positioned in between the rotor (12)
and the stator (13) for preventing the fluid in the
pump portion (20) from flowing into the stator
(13), the can (14) possessing conductivity;
wherein
the stator (13) is grounded via the can (14).

2. The electric pump (1) according to Claim 1, further
comprising:

an electrical connection (13d, 13f) for enhancing
conductivity between the stator(13) and the can
(14) being provided between an inner periphery
of the stator (13) and an outer periphery of the
can (14).

3. The electric pump (1) according to Claim 2, wherein
the electrical connection (13d, 13f) for enhancing the
conductivity corresponds to a projection or a project-
ed tooth portion provided on the stator (13) or the
can (14) to retain the can (14) to the stator (13) in a
stable contact state.

4. The electric pump (1) according to Claim 2, wherein
the electrical connection (13d, 13f) for enhancing

conductivity between the can (14) and the stator (13)
includes an electrically conductive adhesive.

5. The electric pump (1) according to any one of Claims
1 to 4, wherein the can (14) and the housing (2)
ground the stator (13).
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